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(54) VEHICULAR MOTION CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To turn a vehicle under a 
stable condition even when excessive oversteering and 
excessive understeering are simultaneously or 
continuously generated. 

SOLUTION: When a vehicular condition determining 
means DR determines excessive oversteering during 
vehicular turning, an oversteering restraining control 
means OS controls a brake hydraulic control device PC 
regardless of brake pedal BP operation, Braking force is 
provided to each wheel to generate outward moment 
against the vehicle. When excessive understeering is 
determined, an understeering restraining control means 
US provides braking force to each wheel to generate 
inward moment. When the excess oversteering and the 
excess understeering are simultaneously or continuously generated, a preference control 
means PR preferentially gives oversteering restraining control to front wheels FR, FL, and 
understeering restraining control to rear sheels RR, RL. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The brake fluid oppression equipment which gives damping force according to actuation of a 
brake pedal to each wheel of the car front and back at least, Based on the judgment result of a car 
condition judging means to judge the movement condition of said car, and this car condition judging 
means, actuation of said brake pedal controls said brake fluid oppression equipment independently. 
When it judges with too much oversteer while said car circled The oversteer control control means 
which gives damping force to each wheel of said car so that the outward moment may arise to said car, 
Based on the judgment result of said car condition judging means, said brake fluid oppression 
equipment is controlled regardless of actuation of said brake pedal. When it judges with too much 
understeer while said car circled In the movement control unit of the car equipped with the understeer 
control control means which gives damping force to each wheel of said car so that the moment of the 
inside sense may arise to said car Said too much oversteer and said too much understeer coincidence or 
when it judges with having generated continuously, [ said car condition judging means ] The movement 
control unit of the car characterized by having a priority-control means to give priority to control by said 
oversteer control control means to the wheel ahead of [ said ] a car, and to give priority to control by 
said understeer control control means to the wheel of said car back. 

[Claim 2] Said oversteer control control means and said understeer control control means, respectively 
A slip ratio measurement means to possess a target slip ratio setting means to set up the target slip ratio 
to each wheel of said car based on die judgment result of said car condition judging means at least, and 
to measure the real slip ratio of each wheel of said car, A slip ratio deflection operation means to 
calculate the deflection of said target slip ratio and said real slip ratio, It has the braking control means 
which controls the damping force which carries out drive control of said brake fluid oppression 
equipment based on the result of an operation of this slip ratio deflection operation means, and is given 
to said each wheel. While constituting so that said brake fluid oppression equipment may be controlled 
according to said deflection, said too much oversteer and said too much understeer coincidence or when 
it generates continuously So that the target slip ratio to the wheel ahead of [ said ] a car may be set as the 
target slip ratio of said oversteer inhibitory control and the target slip ratio to the wheel of said car back 
may be set as the target slip ratio of said understeer inhibitory control The movement control unit of the 
car according to claim 1 characterized by constituting said priority-control means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the movement control unit of the car which carries out 
inhibitory control of too much oversteer and too much understeer in the time of revolution of a car etc. 
by giving damping force to each wheel regardless of brake pedal application. 
[0002] 

[Description of the Prior Art] Recently, a means to control the revolution moment directly by laterality 
control of damping force attracts attention as a means to control the movement property of a car, 
especially a revolution property, and practical use is being presented. For example, the movement 
control unit which maintains the stability of a car by the braking control means which compensates the 
effect of the lateral force of a car is proposed by JP,2-70561,A. In this equipment, it is constituted so that 
the damping force over a car may be controlled by the braking control means according to the 
comparison result of real yaw REITO and target yaw REITO, for example, stability can be certainly 
maintained also to movement of the car at the time of a cornering. 

[0003] Although the word of oversteer or understeer is generally used as a word showing a steering 
property, if the former becomes excessive, it will be in the condition that sideslipping of a rear wheel 
serves as size and a car overflows inside a desired TR during revolution of a car. It is the cornering force 
CFf of too much oversteer and call, and a front wheel about this condition. Cornering force CFr of a rear 
wheel It is generated when it becomes extremely large (CFf » CFr). For example, lateral acceleration 
Gy required as shown in drawing 13 , when Car VL circles in the curve of TR R Value m-Gy which was 
calculated as Gy =V2 / R when the rate of a car was set to V, and multiplied this by the mass m of Car 
VL The sum total CFo of a cornering force required when circling in TR R It becomes (CFo 
=sigmaCF=m-Gy). Therefore, the sum total CFo of a cornering force required to circle in the curve of 
TR R The cornering force CFf of a front wheel and a rear wheel, and CFr Peace one Large next door 
(CFo <CFf+CFr), And cornering force CFf of a front wheel Cornering force CFr of a rear wheel If it 
becomes extremely large (CFf » CFr), the TR of Car VL becomes small and Car VL will be in the 
condition which shows inside a curve at a surroundings lump and drawing 13 . 

[0004] Moreover, if understeer becomes excessive, sideslipping produced during revolution of a car will 
be in the condition of overflowing outside from the TR of a request of a large next door and a car. About 
this, as shown in too much understeer and call, and drawing 14 , they are the cornering force CFf of a 
front wheel and a rear wheel, and CFr. [ which spreads abbreviation etc. ] [ whether it balances and ] Or 
cornering force CFr by the side of a rear wheel The direction by the case (CFf <CFr) of being slightly 
large The sum total CFo of a cornering force which can circle in the curve of TR R The cornering force 
CFf of a front wheel and a rear wheel, and CFr If peace one becomes small (CFo >CFf+CFr) The TR of 
Car VL becomes large and Car VL will be protruded into the outside of a curve. 
[0005] The oversteer of the above-mentioned excess is judged based on for example, a car-body 
sideslipping angle (beta) and car-body sideslipping angular velocity (Dbeta). When it is judged with too 
much oversteer while the car circled, damping force is given to the front wheel of for example, a 
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revolution outside, and it is controlled so that the outward moment, i.e., the moment which turns a car to 
a revolution outside, arises to a car. This is also called oversteer inhibitory control, and a call and 
stability control. 

[0006] On the other hand, too much understeer is judged based on the difference of for example, target 
lateral acceleration and real lateral acceleration, or the difference of target yaw REITO and real yaw 
REITO. And in the case of a rear drive, when it is judged with too much understeer while the above- 
mentioned car VL circled, damping force is given to two flowers the front wheel of a revolution outside, 
and the back, and it is controlled so that the moment of the inside sense, i.e., the moment which turns a 
car to the revolution inside, arises to a car. This is also called understeer inhibitory control, and a call 
and course trace nature control. 
[0007] 

[Problem(s) to be Solved by the Invention] For example, when rapid steering actuation is performed 
while running the road surface on which it is very easy to slide, too much oversteer and too much 
understeer will be in coincidence or the condition of generating continuously. That is, it is the cornering 
force CFf of a front wheel in this case. Cornering force CFr of a rear wheel The extremely large (CFf » 
CFr) sum total CFo of a cornering force with which these sum totals can circle in the curve of TR R It 
becomes small, and as shown in drawing 15 , Car VL will be in the condition that carried out rotation 
movement and a flash, above-mentioned drawing 13 , and the condition of drawing 14 were 
compounded from ** et al. and a curve. 

[0008] Thus, when too much oversteer and too much understeer are compounded, it is possible to set up 
so that priority may be given to either oversteer inhibitory control and understeer inhibitory control over 
another side and it may be performed. However, if it is ** et al. and performing a priority control 
uniformly to each wheel, hunting of control will arise, the damping force based on oversteer inhibitory 
control and understeer inhibitory control will be given by turns to each wheel, and there is a possibility 
that the directional stability of a car may be spoiled. 

[0009] Then, let it be a technical problem to constitute this invention so that a car can circle, where too 
much oversteer and too much understeer gave priority to any of oversteer inhibitory control and 
understeer inhibitory control they are suitably and are stabilized to each wheel of the front of a car, and 
back in the movement control device of a car, coincidence or when it generates continuously. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, as the outline 
of a configuration was shown in drawing 1 , this invention The brake fluid oppression equipment PC 
which gives damping force according to actuation of a brake pedal BP to each wheels FR, floor line, 
RR, and RL of the car front and back at least Based on the judgment result of a car condition judging 
means DR to judge the movement condition of a car, and this car condition judging means DR, actuation 
of a brake pedal BP controls brake fluid oppression equipment PC independently. When it judges with 
too much oversteer while the car circled The oversteer control control means OS which gives damping 
force to each wheel of a car so that the outward moment may arise to a car When brake fluid oppression 
equipment PC was controlled regardless of actuation of a brake pedal BP based on the judgment result 
of the car condition judging means DR, and it judges with too much understeer while the car circled It 
has the understeer control control means US which gives damping force to each wheel of a car so that 
the moment of the inside sense may arise to a car. And the car condition judging means DR establishes a 
priority-control means PR by which too much oversteer and too much understeer give priority to control 
by the oversteer control control means OS to the wheels FR and floor line ahead of a car, and give 
priority to control by the understeer control control means US to the wheels RR and RL of car back 
coincidence or when it judges with having generated continuously. 

[001 1] In addition, including the source of auxiliary fluid pressure equipped with other, for example, 
fluid pressure, pumps and an accumulator, as shown in the below-mentioned operation gestalt, brake 
fluid oppression equipment PC can be constituted so that brake fluid pressure may be outputted from the 
source of auxiliary fluid pressure also at the time of un-operating [ of a brake pedal BP ] it. [ master 
cylinder / which outputs brake fluid pressure according to actuation of a brake pedal BP ] Whenever 
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[ wheel speed / of for example, each wheel ], the car condition judging means DR can detect wheel 
acceleration, car-body lateral acceleration, yaw REITO, etc., whenever [ presumed car-body-speed / 
which was calculated based on the detection result in these detection results and a list ], based on a car- 
body sideslipping angle etc., it can constitute them so that the movement condition of a car may be 
judged, and it can judge generating of too much oversteer and too much understeer. 
[0012] The above-mentioned oversteer control control means OS and the understeer control control 
means US For example, target slip ratio setting means DSO and DSU to set up target [ as opposed to 
each wheel of a car respectively based on / like / the judgment result of the car condition judging means 
DR at least ] slip ratio according to claim 2 should be provided. A slip ratio measurement means SP to 
measure the real slip ratio of each wheel of a car A slip ratio deflection operation means SD to calculate 
the deflection of target slip ratio and real slip ratio It should have the braking control means BC which 
controls the damping force which carries out drive control of the brake fluid oppression equipment PC 
based on the result of an operation of this slip ratio deflection operation means SD, and is given to each 
wheel. While constituting so that brake fluid oppression equipment PC may be controlled according to 
slip ratio deflection, too much oversteer and too much understeer coincidence or when it generates 
continuously The priority-control means PR can be constituted so that the target slip ratio to the wheels 
FR and floor line ahead of a car may be set as the target slip ratio of oversteer inhibitory control and the 
target slip ratio to the wheels RR and RL of car back may be set as the target slip ratio of understeer 
inhibitory control. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is explained 
with reference to a drawing. Drawing 2 shows 1 operation gestalt of the movement control device of this 
invention, the engine EG of this operation gestalt is an internal combustion engine having the throttle 
control device TH and a fuel injection equipment FI, and the Maine throttle opening of the Maine 
throttle valve MT is controlled according to actuation of an accelerator pedal AP in the throttle control 
device TH. Moreover, while the subthrottle valve ST of the throttle control device TH drives and 
subthrottle opening is controlled according to the output of an electronic control ECU, it is constituted 
so that a fuel injection equipment FI may drive and fuel oil consumption may be controlled. Although 
the engine EG of this operation gestalt is connected with the wheels RL and RR of car back through the 
gear change control device GS and the differential gear DF and the so-called rear-drive method is 
constituted, the drive method in this invention is not limited to this. 

[0014] Next, about the braking system, Wheels floor line, FR, RL, and RR are equipped with wheel 
cylinders Wfl, Wfr, Wrl, and Wrr, respectively, and brake fluid oppression equipment PC is connected 
to these wheel cylinders Wfl etc. In addition, Wheel floor line is good also as the so-called X piping, 
although piping before and after showing the wheel of front left-hand side, in view of the driver's seat 
and classifying Wheel FR into the fluid pressure control system of a front wheel and the fluid pressure 
control system of a rear wheel with this operation gestalt below by front right-hand side and Wheel RL 
showing back left-hand side, and Wheel RR showing the wheel on the right-hand side of back is 
constituted. Brake fluid oppression equipment PC can be driven according to actuation of a brake pedal 
BP, can control the wheel-cylinder fluid pressure for every wheel, and can use the thing of various 
modes. Although it consists of these operation gestalten as shown in drawing 12 , about this, it mentions 
later. 

[0015] As shown in drawing 2 , the sensors [ WS / WS and / 4 ] 1 are arranged by Wheels floor line, FR, 
RL, and RR whenever [ wheel speed ], and these are connected to the electronic control ECU, and it is 
constituted so that the rotational speed of each wheel, i.e., the pulse signal of the pulse number 
proportional to whenever [ wheel speed ], may be inputted into an electronic control ECU. Furthermore, 
rudder angle deltaf of the brake switch BS which serves as ON when it gets into a brake pedal BP, and 
the wheels floor line and FR ahead of a car The yaw rate sensor YS which detects yaw REITO of the 
lateral acceleration sensor YG which detects the lateral acceleration of the front-wheel rudder angle 
sensor SSf to detect and a car, and a car is connected to the electronic control ECU. In the yaw rate 
sensor YS, it is detected, the change rate (yaw REITO), i.e., the yaw angular velocity, of a car angle of 
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rotation (yaw angle) of the circumference of the vertical axis passing through a car center of gravity, and 
is outputted to an electronic control ECU as real yaw REITOgamma. 

[0016] In addition, since real yaw REITO gamma can be presumed based on the degree difference Vfd 
(=Vwfr-Vwfl) of wheel speed of the wheel (this operation gestalt wheels floor line and FR ahead of a 
car) of right and left by the side of a coupled driving wheel, using the detection output of sensors WS1 
and WS2 whenever [ wheel speed ], then the yaw rate sensor YS are omissible. Furthermore, it is good 
also as forming a rudder angle control unit (not shown) between Wheel RL and RR, and according to 
this, according to the output of an electronic control ECU, the rudder angle of Wheels RL and RR is also 
controllable by the motor (not shown). 

[0017] The electronic control ECU of this operation gestalt is equipped with the microcomputer CMP 
which consists of the processing unit CPU mutually connected through the bus, Memory ROM and 
RAM, input port IPT, output port OPT, etc. as shown in drawing 2 . Whenever [ above-mentioned wheel 
speed ], the output signal of the sensors [ WS / WS and / 4 ] 1 thru/or the brake switch BS, the front- 
wheel rudder angle sensor SSf, the yaw rate sensor YS, the lateral acceleration sensor YG, etc. is 
constituted so that it may be inputted into the processing unit CPU from input port IPT through an 
amplifying circuit AMP, respectively. Moreover, it consists of output port OPT so that a control signal 
may be outputted to the throttle control device TH and brake fluid oppression equipment PC through the 
drive circuit ACT, respectively. In Microcomputer CMP, Memory ROM memorizes the program with 
which the various processings containing the flow chart shown in drawin g 4 thru/or drawin g 7 are 
presented, the processing unit CPU performs the program concerned, while the ignition switch which is 
not illustrated is closed, and Memory RAM memorizes temporarily a variable data required for the 
program execution concerned, every [ in addition, ] control of throttle control etc. - or it is good also as 
constituting two or more microcomputers, combining related control suitably, and connecting mutual 
electrically. 

[0018] Drawing 3 is the block diagram having shown the processing facility of the above-mentioned 
microcomputer CMP, is based on the output signal of the sensors [ WS / WS and / 4 ] 1 whenever 
[ wheel speed ] in block Bl, and is each wheel speed whenever Vw**, and (** is expressed on behalf of 
Wheels floor line, FR, RL, and RR) wheel acceleration DVw**. It calculates and Vso** calculates 
whenever [ presumed car-body-speed ] for every wheel in block B-2 based on these. Moreover, in block 
B3, based on the output signal of the yaw rate sensor YS, the lateral acceleration sensor YG, the front- 
wheel rudder angle sensor SSf, etc., the presumed operation of various car quantity of states is 
performed, and initiation of the following various control or processing of termination is performed 
about each wheel at block B4. 

[0019] It ** and braking steering control is first performed in block B5. That is, at the time of car 
revolution, oversteer inhibitory control is performed by block B51, and understeer inhibitory control is 
performed in block B-52 so that the stability and course trace nature of a car may be secured. In order 
that the former oversteer inhibitory control may prevent becoming too much oversteer at the time of car 
revolution, by carrying out drive control of the solenoid of the solenoid valve (after-mentioned) of brake 
fluid oppression equipment with block B9 through block B53, it gives damping force to for example, a 
revolution outside front wheel, and steers a car on the revolution outside. In order to prevent becoming 
too much understeer at the time of car revolution, the latter understeer inhibitory control gives damping 
force to two flowers a revolution outside front wheel and the back, and it slows it down, steering a car to 
the revolution inside. In addition, drive control of the throttle is carried out with block B10 through 
block B54 if needed, and a circular movement of a car is maintained. 

[0020] Moreover, an antiskid control is performed and the damping force given to each wheel is 
controlled by block B6 to prevent the lock of a wheel at the time of car braking. The damping force 
proportioning control of an order ring is performed, and the allocation to the damping force given to the 
front wheel of the damping force given to a rear wheel is controlled by block B7 to maintain the stability 
of a car at the time of braking of a car. In addition, in order to perform these block B6 and control in B7, 
with block B9, drive processing of the solenoid is carried out and brake fluid pressure control is 
performed. 
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[0021] And traction control is performed in block B8. That is, while damping force is given by block 
B81 to a driving wheel so that a slip of a driving wheel may be prevented at the time of a car drive, 
throttle control is performed by block B82 and block BIO, and the driving force to a driving wheel is 
controlled by these control. 

[0022] In this operation gestalt constituted as mentioned above, a series of processings of braking 
steering control, an antiskid control, etc. are performed by the electronic control ECU, and if an ignition 
switch (not shown) is closed, the program execution corresponding to flow charts, such as drawing 4 
thru/or drawing 7 , will begin. Drawing 4 shows kinematic-control actuation of a car, Microcomputer 
CMP is first initialized at step 101, and various kinds of operation values are cleared. Next, in step 102, 
while the detecting signal of the sensors [ WS / WS and / 4 ] 1 is read whenever [ wheel speed ], the 
detecting signal (rudder angle deltaf) of the front-wheel rudder angle sensor SSf, the detecting signal 
(real yaw REITOgamma) of the yaw rate sensor YS 5 and the detecting signal (that is, it is real lateral 
acceleration and expresses with Gya) of the lateral acceleration sensor YG are read. 
[0023] Then, it progresses to step 103 and is wheel speed [ of each wheel ] whenever Vw**. It 
calculates, whenever [ car-body-speed ] is presumed at step 104 based on these results of an operation, 
Vso** is called for whenever [ presumed car-body-speed ] for every wheel, and further, if needed, in 
order to reduce the error based on the inner outer-ring-of-spiral-wound-gasket difference at the time of 
car revolution etc., normalization is performed. That is, NVso** is NVso**=Vso** (n) whenever 
[ normalization presumption car-body-speed ]. -deltaVr** (n) It calculates by carrying out. Here, 
delta Vr** (n) is a correction factor for revolution amendment, for example, is set up as follows. That is, 
correction factor deltaVr** (** expresses each wheel FR etc., FW expresses two flowers and especially 
RW expresses two flowers the back a front) is set up according to the map (illustration abbreviation) for 
every wheel except for the wheel made into criteria based on TR R and gamma-VsoFW (** lateral 
acceleration Gya) of a car. For example, although this will be set to 0 if deltaVrFL considers as criteria, 
deltaVrFR is set up according to an inner outer-ring-of-spiral-wound-gasket difference map, and 
deltaVrRR is secretly set up for delta VrRL according to an outside ****** map and an inner outer-ring- 
of-spiral-wound-gasket difference map according to a **** map. 

[0024] and the road surface coefficient of friction [ as opposed to / while Vso (= MAX [Vw**]) 
differentiates in step 105 whenever / presumed car-body-speed / which was called for at the above- 
mentioned step 104 / and the car-body acceleration DVso of a cross direction is called for / each wheel 
based on this car-body acceleration DVso and the real lateral acceleration Gya of the detecting signal of 
the lateral acceleration sensor YG ] mu ~ approximation —like (DVso2+Gya2) - one half ****** - it 
asks. Based on the value of this road surface coefficient of friction mu, and the estimate of wheel- 
cylinder fluid pressure Pw** of each wheel, road surface coefficient-of-friction mu** of each wheel is 
determined. In addition, as a means to detect road surface coefficient of friction, it cannot restrict to this, 
and various means, such as a sensor which detects direct road surface coefficient of friction, can be used. 

[0025] Moreover, wheel speed [ of each wheel called for at the above-mentioned steps 103 and 104 in 
step 105 ] whenever Vw** Based on Vso (or normalization presumption car-body-speed whenever 
NVso**), wheel slip ratio Sa** (henceforth real slip ratio Sa**) of each wheel is called for as Sa** = 
(Vso-Vw**)/Vso whenever [ presumed car-body-speed ]. 

[0026] Next, after initial specification control is performed at step 106, it progresses to step 107 and 
considers as the braking steering control mode, the target slip ratio with which braking steering control 
is presented is set up so that it may mention later, brake fluid oppression equipment PC is controlled by 
fluid pressure servo control of the below-mentioned step 1 14 according to the operational status of a car, 
and the damping force over each wheel is controlled. This braking steering control is superimposed to 
the control in all the control modes mentioned later. In addition, although initial specification control in 
step 106 is performed before braking steering control initiation and it is carried out also before latter 
traction control initiation, when an antiskid control begins, it considers as termination immediately. If it 
progresses to step 108 after this, and it is judged whether the antiskid-control start condition is satisfied, 
it satisfies a start condition and it is judged with antiskid-control initiation at the time of braking 
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steering, initial specification control will be set as the control mode for ending immediately and 
performing braking steering control and both control of an antiskid control at step 109. 
[0027] When judged with having not satisfied the antiskid-control start condition at step 108 It is judged 
whether it progressed to step 1 10 and the order damping force proportioning-control start condition is 
satisfied. If judged with order damping force proportioning-control initiation at the time of braking 
steering control, it will progress to step 1 1 1 . If it is set as the control mode for performing braking 
steering control and both control of an order damping force proportioning control and is not sufficient, it 
is judged whether it progressed to step 1 12 and the traction control start condition is satisfied. If judged 
with traction control initiation at the time of braking steering control, when it is set as the control mode 
for carrying out both control of braking steering control and traction control at step 1 13 and neither of 
the control is judged at the time of braking steering control to be initiation, it is set as the control mode 
carry out only braking steering control at step 1 14. And after fluid pressure servo control is performed at 
step 115 based on these control modes and termination specification control is performed at step 1 16, it 
returns to step 102. In addition, based on step 109,1 1 1,1 13,1 14, according to the operational status of a 
car, the subthrottle opening of the throttle control device TH is adjusted, the output of Engine EG is 
reduced if needed, and driving force is restricted. 

[0028] Drawing 5 shows the contents of concrete processing of a setup of the target slip ratio with which 
the braking steering control in step 107 of drawing 4 is presented, oversteer inhibitory control and 
understeer inhibitory control are included in braking steering control, and the target slip ratio according 
to oversteer inhibitory control and/or understeer inhibitory control is set to it about each wheel. First, in 
step 201,202, initiation / termination judging of oversteer inhibitory control and understeer inhibitory 
control is performed. 

[0029] Initiation / termination judging of the oversteer inhibitory control performed at step 201 is 
performed to drawing 8 based on whether it is in the regulatory region shown with a slash. That is, if it 
goes into regulatory region according to the car-body sideslipping angle beta at the time of a judgment, 
and the value of car-body sideslipping angular- velocity Dbeta, oversteer inhibitory control will be 
started, if it escapes from regulatory region, oversteer inhibitory control will be considered as 
termination, and it is controlled as the curve of an arrow head showed to drawing 8 . And the damping 
force of each wheel is controlled so that a controlled variable serves as size, as it separates in a 
regulatory region side from the boundary (a two-dot chain line shows to drawin g 8 ) of regulatory region 
and non-regulatory region so that it may mention later. 

[0030] On the other hand, initiation / termination judging of the understeer inhibitory control performed 
at step 202 is performed to drawing 9 based on whether it is in the regulatory region shown with a slash. 
That is, if it separates from the ideal condition shown with an alternate long and short dash line 
according to change of the real lateral acceleration Gya to the target lateral acceleration Gyt in the time 
of a judgment and goes into regulatory region, understeer inhibitory control will be started, if it escapes 
from regulatory region, understeer inhibitory control will be considered as termination, and it is 
controlled as the curve of an arrow head showed to drawing 9 . 

[0031] Then, if it is judged whether it is under [ control ]****** and oversteer inhibitory control is not 
controlling [ be / it ] by step 203, it will be judged for understeer inhibitory control at step 204 whether it 
is under [ control ] ******, and if this is not [ be / it ] under control, either, it will return to a main 
routine as it is. When judged with understeer inhibitory control at step 204, it progresses to step 205, and 
it is set to the understeer inhibitory control which the target slip ratio of each wheel mentions later. If 
judged with oversteer inhibitory control at step 203, it progresses to step 206 and it is judged whether it 
is understeer inhibitory control, and if it is not understeer inhibitory control, in step 207, the target slip 
ratio of each wheel will be set to the oversteer inhibitory control mentioned later. If understeer inhibitory 
control is judged at step 206 to be under control, oversteer inhibitory control and understeer inhibitory 
control will be performed to coincidence, and the target slip ratio for concurrency control will be set up 
at step 208. 

[0032] First, the car-body sideslipping angle beta and car-body sideslipping angular-velocity Dbeta are 
used for a setup of the target slip ratio for oversteer inhibitory control in step 207. In addition, the car- 
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body sideslipping angle beta is what expressed the skid of the car body to the travelling direction of a 
car with the include angle, can be calculated as follows and can be presumed. Namely, car-body 
sideslipping angular- velocity Dbeta is differential value d beta/dt of the car-body sideslipping angle 
beta, and is D beta=Gy. It can ask as /Vso-gamma, and it can integrate with this and the car-body 
sideslipping angle beta can be searched for as beta=integral(Gy/Vso-gamma) dt. In addition, Gy In the 
lateral acceleration of a car, and Vso, gamma expresses yaw REITO whenever [ presumed car-body- 
speed ]. Or the vehicle speed Vx of a travelling direction The vehicle speed Vy of a longitudinal 
direction perpendicular to this Based on a ratio, it can also ask as beta=tan -1 (Vy/Vx). 
[0033] Moreover, the difference of the target lateral acceleration Gyt and the real lateral acceleration 
Gya is used for a setup of the target slip ratio in understeer inhibitory control. This target lateral 
acceleration Gyt is called for based on Gyt=gamma (thetaf) and Vso. Here, it asks as gamma(thetaf) = 
(thetaf/N-L) andVso/(l+Kh and Vso2), and gamma (thetaf) is Kh. A stability factor and N express a 
steering-gear ratio, and L expresses a wheel base. 

[0034] The front wheel of a revolution outside is set as Stufo, the rear wheel of a revolution outside is 
set as Sturo, and, as for the target slip ratio of each wheel in step 205, the rear wheel of the revolution 
inside is set as Sturi. Sign of the slip ratio (S) shown here "t" expresses a "target" and expresses the 
below-mentioned "observation". It is contrasted with "a." "u" expresses "understeer inhibitory control" - 
V expresses a "rear wheel" - "o" expresses a "outside" and "i" expresses the "inside", respectively. 
[0035] The front wheel of a revolution outside is set as Stefo, the rear wheel of a revolution outside is 
set as Stero, and, as for the target slip ratio of each wheel in step 207, the rear wheel of the revolution 
inside is set as SterL Here, "e" expresses "oversteer inhibitory control." 

[0036] And in step 208, the front wheel of a revolution outside is set as Stefo, the rear wheel of a 
revolution outside is set as Sturo, and, as for the target slip ratio of each wheel, the rear wheel of the 
revolution inside is set as Sturi, respectively. That is, when oversteer inhibitory control and understeer 
inhibitory control are performed to coincidence, the front wheel of a revolution outside is set up like the 
target slip ratio of oversteer inhibitory control, and each rear wheel is set up like the target slip ratio of 
understeer inhibitory control. In addition, as for the front wheel (namely, coupled driving wheel in a rear 
drive vehicle) of the revolution inside, in any case, for the reason for a setup, whenever [ presumed car- 
body-speed ] is cost by un-controlling. 

[0037] Target slip ratio Stefo with which oversteer inhibitory control is presented is set up as Stefo=Kl, 
beta+K 2, and Dbeta, target slip ratio Stero is set up as Stero=K3, beta+K 4, and Dbeta, and target slip 
ratio Steri is set up as Steri=K5, beta+K 6, and Dbeta. Here, it is Kl . Or K6 It is a constant and target 
slip ratio Stefo and Stero to a wheel of a revolution outside are set as the value which controls the 
pressurization direction (direction which increases damping force). On the other hand, target slip ratio 
Steri to the wheel of the revolution inside is set as the value which controls the reduced pressure 
direction (direction which reduces damping force). 

[0038] On the other hand, the target slip ratio with which understeer inhibitory control is presented is 
deflection deltaGy of the target lateral acceleration Gyt and the real lateral acceleration Gya. It is based 
and is set up as follows. That is, target slip ratio Stefo to the wheel of a revolution outside is K7 and 
deltaGy. It is set up and a constant K7 is set as the value which controls the pressurization direction (or 
the reduced pressure direction). Moreover, target slip ratio Sturo and Sturi to a rear wheel are K8 and 
deltaGy, respectively. And K9 and deltaGy It is set up and is a constant K8 and K9. It is set as the value 
which all controls the pressurization direction. 

[0039] Drawing 6 and drawing 7 show the contents of processing of the fluid pressure servo control 
performed at step 115 of drawing 4 , and slip ratio servo control of wheel-cylinder fluid pressure is 
performed about each wheel, first, target slip ratio St** set up in the above-mentioned steps 205 and 207 
or 208 it reads at step 401 - having - these - as it is - target slip ratio St** of each wheel ****** ~ it 
is read. Next, if it progresses to step 402, it is judged whether it is under [ antiskid-control ]****** and 
that is right, it is target slip ratio St** at step 403. Amount of slip ratio amendments deltaSs** for anti 
skids It is added and is target slip ratio St**. It is updated. If it is not among an antiskid control, it will 
progress to step 404 and it will be judged whether it is under [ order damping force proportioning- 
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control ]******. When judged with the inside of an order damping force proportioning control at step 
404, it is amount of slip ratio amendments deltaSb** to target slip ratio St** at step 405. It is added and 
updated, otherwise, progresses to step 406. If it is judged at step 406 whether it is under [ traction 
control ]****** and that is right, it is target slip ratio St** at step 407. Amount of slip ratio 
amendments deltaSr** It is added and updated. It is target slip ratio St** at steps 403,405 and 407. 
When it is judged also with not traction controlling [ be / it ] by step 406, either after being updated or, it 
remains as it is, and it progresses to step 408, and is slip ratio deflection deltaSt** for every wheel. 
While calculating, car-body acceleration-error deltaDVso** calculates at step 409. 
[0040] It sets to the above-mentioned step 408, and is target slip ratio St** of each wheel. Real slip ratio 
Sa** A difference calculates and it is slip ratio deflection deltaSt**. It asks (deltaSt** =St**-Sa**). 
Moreover, in step 409, the difference of car-body acceleration DVso** in a criteria wheel (wheel of a 
non-controlled system) and the wheel of a controlled system calculates, and car-body acceleration-error 
deltaDVso** is called for. Real slip ratio Sa** of each wheel at this time And car-body acceleration- 
error deltaDVso** omits explanation about these, although operations differ according to the control 
modes, such as an antiskid control and traction control. 

[0041] Then, it progresses to step 410 and is slip ratio deflection deltaSt**. Predetermined value Ka It is 
compared and is the predetermined value Ka. If it is above, it is slip ratio deflection deltaSt** at step 
41 1 . An integral value is updated. Namely, this slip ratio deflection deltaSt** Gain GI** Slip ratio 
deflection integral value IdeltaSt** of last time [ value / by which it multiplied ] It is added and is this 
slip ratio deflection integral value IdeltaSt**. It asks. Slip ratio deflection |deltaSt** | is the 
predetermined value Ka. When less, it is slip ratio deflection integral value IdeltaSt** at step 412. It is 
cleared (0). Next, it sets to step 413 of drawing 7 thru/or 416, and is slip ratio deflection integral value 
IdeltaSt**. Upper limit Kb It is a lower limit Kc below. It is Kb, when it is restricted to the above value 
and a upper limit Kb is exceeded. It is set up and is a lower limit Kc. It is Kc when less. After being set 
up, it progresses to step 417. 

[0042] In step 417, one parameter Y** with which the brake fluid pressure control in each control mode 
is presented calculates as Gs** - (deltaSt* *+IdeltaSt**). It is Gs** here. It is gain, and it is set up as a 
continuous line shows to drawing 1 1 according to the car-body sideslipping angle beta, moreover, the 
step 418 - setting - brake fluid oppression - another parameter X** boiled and offered calculates as 
Gd** -deltaDVso**. Gain Gd** at this time It is a fixed value as a broken line shows to drawing 1 1 . 
[0043] Then, it progresses to step 419 and the fluid pressure control mode is set up according to the 
control map shown in drawing 10 based on above-mentioned parameter X** and Y** for every wheel. 
In drawing 10 R> 0, each field of a sudden reduced pressure field, a pulse reduced pressure field, a 
maintenance field, a pulse boost field, and a sudden boost field is set up beforehand, and it is judged 
whether according to the value of parameter X** and Y**, it corresponds to which field at step 419. 
[0044] furthermore - since it is necessary to make smooth falling or the standup of brake fluid pressure 
when the field judged at step 419 this time switches from the reduced pressure from a boost, or reduced 
pressure to a boost to the field judged last time - step 420 - setting - an increase - reduced pressure ~ 
compensation - processing - it is carried out. For example, when switching from sudden reduced 
pressure mode to pulse boost mode, it is controlled so that the boost time amount of boost duty increases 
gradually from 0, until it reaches the predetermined value in a pulse boost field. And the solenoid of 
each solenoid valve which constitutes brake fluid oppression equipment PC from a step 421 according to 
the above-mentioned fluid pressure control mode drives, and the damping force of each wheel is 
controlled. The dynamic characteristics of the longitudinal direction of a car is controlled appropriately, 
without carrying out the priority processing of oversteer inhibitory control and the understeer inhibitory 
control suitably, and causing control hunting, even when it ** and too much oversteer and too much 
understeer occur in coincidence. 

[0045] Drawing 12 shows an example of the brake fluid oppression equipment PC in the above- 
mentioned operation gestalt, and a master cylinder MC and the fluid pressure booster HB drive it 
according to actuation of a brake pedal BP. The source AP of auxiliary fluid pressure is connected to the 
fluid pressure booster HB, and these are connected to the low voltage reservoir RS with the master 
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cylinder MC. 

[0046] The source AP of auxiliary fluid pressure has the fluid pressure pump HP and Accumulator Acc. 
The fluid pressure pump HP is driven by electric motor M, carries out the pressure up of the brake fluid 
of the low voltage reservoir RS, and outputs it, and through a check valve valve flow coefficient 6, this 
brake fluid is supplied to Accumulator Acc, and accumulates it. Electric motor M answers that answer 
that the fluid pressure in Accumulator Acc is less than a predetermined lower limit, and drive, and the 
fluid pressure in Accumulator Acc exceeds a predetermined upper limit, and stops. In addition, the relief 
valve RV is infixed between Accumulator Acc and the low voltage reservoir RS. It ** and the so-called 
power fluid pressure is suitably supplied to the fluid pressure booster HB from Accumulator Acc. The 
fluid pressure booster HB inputs the output fluid pressure of the source AP of auxiliary fluid pressure, 
by making output fluid pressure of a master cylinder MC into a pilot pressure, the pressure is regulated 
to the booster fluid pressure proportional to this, and the redoubling drive of the master cylinder MC is 
carried out by this. 

[0047] solenoid operated directional control valves SA1 and SA2 infix in the fluid pressure way by the 
side of the front wheel which connects each of a master cylinder MC and the wheel cylinders Wfr and 
Wfl ahead of a car having «****» these -- the control paths Pfr and Pfl -- minding - respectively - 
electromagnetism the closing motion valves PCI and PCS and electromagnetism it connects with 
the closing motion valves PC2 and PC6. moreover the fluid pressure way which connects each, such 
as a wheel cylinder Wrl, with the fluid pressure booster HB -- electromagnetism the electromagnetism 
the closing motion valve SA 3 and for feeding-and-discarding control ~ the closing motion valves [ PC / 
PC and / 8 ] 1 are infixed, and the proportionality reducing valve PV is infixed in the rear wheel side, 
and electromagnetism - the closing motion valve STR minding - the source AP of auxiliary fluid 
pressure electromagnetism — it connects with the downstream of the closing motion valve SA 3. 
Although piping before and after classifying into the fluid pressure control system of a front wheel and 
the fluid pressure control system of a rear wheel consists of drawing 1212 , it is good also as the so- 
called X piping. 

[0048] a front-wheel side fluid pressure system - setting ~ electromagnetism - the closing motion 
valves PCI and PC2 - electromagnetism ~ it connects with the closing motion valve STR. 
electromagnetism - the closing motion valve STR « the electromagnetism of 2 port 2 location - a 
closing motion valve - it is - the closed position at the time of un-operating - a cut off state - it is - 
the open position at the time of actuation ~ electromagnetism - the closing motion valves PCI and PC2 
are opened for free passage to the direct accumulator Acc. Although a solenoid operated directional 
control valve SA 1 and a solenoid operated directional control valve SA 2 are solenoid operated 
directional control valves of 3 port 2 location, it is in the 1st location shown in drawing 12 at the time of 
un-operating and free passage connection of the wheel cylinders Wfr and Wfl is made by each at the 
master cylinder MC if a solenoid coil is excited and it switches to the 2nd location, a free passage with a 
master cylinder MC will all intercept wheel cylinders Wfr and Wfl - having - respectively - 
electromagnetism - the closing motion valves PCI and PCS and electromagnetism « it is open for free 
passage with the closing motion valves PC2 and PC6. 

[0049] these electromagnetism ~ check valves valve flow coefficient 1 and valve flow coefficient2 are 
connected to juxtaposition to the closing motion valves PCI and PC2, the inflow side of a check valve 
valve flow coefficient 1 is connected to the control path Pfr, and the inflow side of a check valve valve 
flow coefficient 2 is connected to the control path Pfl, respectively. When a check valve valve flow 
coefficient 1 has a solenoid operated directional control valve SA 1 in an actuated position (the 2nd 
location) and a brake pedal BP is opened wide, it was prepared in order to make the brake fluid pressure 
of a wheel cylinder Wfr follow quickly the fall of the output fluid pressure of the fluid pressure booster 
HB, and although the flow of the brake fluid to the fluid pressure booster HB direction is permitted, a 
reverse direction flow is prevented. In addition, the same is said of a check valve valve flow coefficient 
2. 

[0050] next - if a rear wheel side fluid pressure system is explained ~ electromagnetism -- the closing 
motion valve SA 3 - the electromagnetism of 2 port 2 location - the open position which is a closing 
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motion valve and is shown in drawing 12 at the time of un-operating — it is ~ electromagnetism the 
closing motion valves PC3 and PC4 are open for free passage with the fluid pressure booster HB 
through the proportionality pressure reducing pressure control valve PV. this time — electromagnetism — 
the closing motion valve STR is made into a closed position, and a free passage with Accumulator Acc 
is intercepted, electromagnetism — if the closing motion valve SA 3 is switched to the closed position at 
the time of actuation ~ electromagnetism — a free passage with the fluid pressure booster HB intercepts 
the closing motion valves PC3 and PC4 -- having ~ the proportionality reducing valve PV — minding - 
electromagnetism it connects with the closing motion valve STR - having -- this electromagnetism 
the closing motion valve STR is open for free passage with Accumulator Acc at the time of actuation. 
[0051] moreover, electromagnetism - check valves valve flow coefficient3 and valve flow coefficient4 
are connected to juxtaposition to the closing motion valves PC3 and PC4, the inflow side of a check 
valve valve flow coefficient 3 is connected to a wheel cylinder Wrr, and the inflow side of a check valve 
valve flow coefficient 4 is connected to the wheel cylinder Wrl, respectively, that in which these check 
valves valve flow coefficient3 and valve flow coefficient4 were formed in order to make the fall of the 
output fluid pressure of the fluid pressure booster HB follow quickly the brake fluid pressure of wheel 
cylinders Wrr and Wrl when a brake pedal BP was opened wide -- it is electromagnetism — the flow 
of the brake fluid to closing motion valve SA3 direction is permitted, and a reverse direction flow is 
prevented, furthermore, the check valve valve flow coefficient 5 - electromagnetism -- it prepares in 
juxtaposition at the closing motion valve SA 3 - having «****-- electromagnetism ~ also when the 
closing motion valve SA 3 is in a closed position, it is based on a brake pedal BP - stepping on - 
increase it is supposed that it is possible. 

[0052] the above-mentioned solenoid operated directional control valves SA1 and SA2 and 
electromagnetism ~ the closing motion valve SA 3 and an STR list - electromagnetism — various 
control which drive control of the closing motion valves [ PC / PC and / 8 ] 1 is carried out by the 
above-mentioned electronic control ECU, and makes the above-mentioned braking steering control the 
start is performed, for example, since brake fluid pressure is not outputted from the fluid pressure 
booster HB and a master cylinder MC at the time of the braking steering control performed in the 
condition that the brake pedal BP is not operated, solenoid operated directional control valves SA1 and 
SA2 consider as the 2nd location ~ having — electromagnetism - the closing motion valve SA 3 
considers as a closed position — having ~ and electromagnetism ~ let the closing motion valve STR be 
an open position, thereby — the output-power fluid pressure of the source AP of auxiliary fluid pressure - 
- electromagnetism ~ a closing motion valve STR list - the electromagnetism of an open condition - it 
will be in the condition that a wheel cylinder Wfr etc. may be supplied through the closing motion 
valves [ PC / PC and / 8 ] 1. **(ing) ~ electromagnetism — by carrying out the closing motion drive of 
the closing motion valves [ PC / PC and / 8 ] 1 suitably, brake fluid pressure in each wheel cylinder is 
made into a sudden boost and pulse boost (******), pulse reduced pressure (slow depressurization), 
sudden reduced pressure, and a maintenance condition, and oversteer inhibitory control and/or 
understeer inhibitory control are performed as mentioned above. 

[0053] As mentioned above, in braking steering control of this operation gestalt, although damping force 
is given to each wheel regardless of actuation of a brake pedal BP and oversteer inhibitory control 
and/or understeer inhibitory control are performed, where a brake pedal BP is operated, of course, 
braking steering control is performed similarly. Although considered as processing when too much 
oversteer and too much understeer occur in coincidence in the above-mentioned flow chart, when too 
much oversteer and too much understeer occur continuously for a short time, it can process similarly. 
Moreover, cheap equipment can be offered, without needing an expensive pressure sensor, since it 
controls by this operation gestalt with slip ratio. 

[0054] In addition, as long as it is the desired value corresponding to the damping force given to each 
wheels, such as brake fluid pressure (however, a pressure sensor is needed in this case) of the wheel 
cylinder of each wheel besides slip ratio, as control objectives of oversteer inhibitory control and 
understeer inhibitory control, what kind of value may be used. Furthermore, this invention can be 
applied also to a front drive vehicle or a four-wheel drive car, without restricting to a rear drive vehicle. 
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In the case of a four-wheel drive car, all wheels become with a controlled system, and whenever [ wheel 
speed ], since it becomes impossible to detect whenever [ car-body-speed ], it is necessary to form a 
sensor separately by the sensor. 
[0055] 

[Effect of the Invention] Since this invention is constituted as mentioned above, it does the following 
effectiveness so. Namely, it sets to the movement control unit of the car of this invention. Too much 
oversteer and too much understeer coincidence or when it judges with having generated continuously 
Since it constitutes so that priority may be given to control by the oversteer control control means to the 
wheel ahead of a car and may be given to control by the understeer control control means to the wheel of 
car back By giving priority to the suitable control of oversteer inhibitory control and the understeer 
inhibitory control suitably, performing it to each wheel of the front of a car, and back, and controlling 
the dynamic characteristics of the longitudinal direction of a car appropriately It can be made to circle in 
a car in the condition of having been stabilized without causing control hunting. 
[0056] While constituting further in a movement control device according to claim 2 so that brake fluid 
oppression equipment may be controlled according to the deflection of target slip ratio and real slip ratio 
Too much oversteer and too much understeer coincidence or when it generates continuously The target 
slip ratio to the wheel ahead of a car is set as the target slip ratio of oversteer inhibitory control. It is 
supposing that the target slip ratio to the wheel of car back is set as the target slip ratio of understeer 
inhibitory control, and a priority-control means can certainly consist of easy and cheap configurations. 
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i ft** 1 1 u> < t 

»sw««flwa«)fl«t*ic5 

ttrafc^sasi* «aa w r >• f- * tt t n& i fc t 
*Ma*w«»!|9i»s*N unease*- 

LTIi*HB*-'<- 7tt*t!ft*a=: J: B 
r »HMff¥ft <^ * -6 «•* B*"*-a flKte^fl^a^r fit 
[ft** 2 ] ^ar-^<-^r7Ptl?tfla9«l^a^* 

e7^^-^y7ftiWftw*a^**, ^<t^tmM 

R*l»«*a(DW«*k:£-3v^T«!a*Ww*«i 
«3:*IIIU JMamo*»G** 9 y 7*3:111* 

S37 L^-*«ffilH«l««4rKBa* LtMBMBtett* 
■f*t*fc, ^?aiaa!^^-^-^7 i 72:MSSiS j S<??7 

v * t 7 » m m t u < rtffiift l x x£ l. it 1 1 1 c 
-*^7Miwwfa*> y y 7*icKei-« a 5 

^|EK5fcP#^aSrfllfit L fc ^ i tw * t r 6 ff*** 1 
iattOjmnXftHHiStL 

f 0 0 0 1] 

ja««7y^-^^7*#ii«wfl>+**w«>jsftawB 

[OU02] 
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(2) 1$M¥9-14 2 2 7 3 



«1lrt-S¥afc LXs «B*ofe*SSf»HPc:J:9«eEI* 

to *M*>3l»Kft LX iWSte S*ttfeBI»1-$ r t #X 

[0 0 0 3] -JPC, LT*--/< 
— ^TfcSiottT *^7 £ ^ ? EAVB^ ^tb* 

^flSt^5 B ^Ottffi^iflScD^-^-^7 L 7i:PfU : , 
^*-^CFr J;9S8H^#< (CFf >>CFr 

mm&Gy ¥f5]<oaS*vi1-6i:Gy =v 2 / 

m ■ Oy *\ ^tf&R&IBM'rvt 

Jl AiO-frK-CFo fcft^ (CFo =SCF^ 

m- Gy ) « fig^Xs tfcH*aRO*^3rttia , *"S© 

tftSK^^-^-y y^7d--^CFf , CFr 

(CFo <CFf +CFr ) ^ K^$m<0^ 

~T!)i'?'7*—*CFf ^mtt^-^y V^7*- 

so ^CFr J:9S«itC^:&<^«t (CFf »CF 

[0 0 0 4] *fcs 7>^— *-r7#iB:fcfc4$fc* * 

7X^-^^7i:W, SI 4lcfiH"J:dfctWt2:*(* 
^a-^-y^y^-^CFf , CFr **I§3U<£J0 

CFr ffl*3S««*^*#V^** (CFf <CFr ) X, 
4c JfeB4|MiRfl5*-7 f tttB^1iB*a-+y >/7*-^ 

CFf, CFr «)»»S^'h6<«€>t (CFo >CF 
f tCFr ) > «p|VLO*B*a* s **<*9, Wf 

[0 0 0 5] ±SigS^^-/^-^f i 7rt, M^-tf*^ 
so PP*>#Pf ^IShI^ B^rtiit S *- ^ b ^ « * ^ 
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*W»M4SSWa«4<0ik fcL<tfl*s-i"f 
Yb$:*-\<"< h4tf»-S^TflS*ii*. *t U 
T, ±e*PfVL*tffi+fciB*07>^-*^7fcfl 

[0 0 0 7] 

£fcft % »*0*-'<~;*^7 4iB*0T>'^-*r7 

»frKttW(|OS)si— Ml X^^-^CFf #tlflW>a 
— Ml ^7*— *CFr *9lHi:W< (CFf > 
>CFr ) > fl/3::ft&«*tM s JHa¥ffiR«>*~73: 

<*!>, B l 5i:WJ: } Hfliv LttS«Sl* 

[0 0 0 8] ~©J:iUiKG>*"— *^74iME0) 
7>^-*f l 7tfm^3;h,fcS£»ctt % ^/<-^r7 

££65* LXff 7 «t P * - 4 A 1 **- 

rtas2£fctt*Sft* = 4fcftD* W>#ji3£*tt** 

[0 0 0 91 *wX% *jBHrt*MaAttfP9»£ft 
tfts^S-***^ ITt^-^T 7#)$ifi«&tf 7 

a. 

10010] «o 

m*atfa*©ft«FR r fl. rr, RLt^tt* 

Sr5*KWB«4*l&DR4, 3tfJEW«tt«4*ft 
D R 0*l^*Jw£<?$ y PC^y 
i/-^^bp wft Rs 4 il 1MB ft ic fiM t k $ffifrtit 



4 s *W*«fl«*B:DRiOflSB*!cS<5fty^-* 
4£EJHf?ttflt PCt^^^BP Oft flst 
ff^lHAL. *W*stt[Hl*lCii«^7>r-*^74fl 
3fcLfc4*fcflU «i^&»Lftia*^*->>'h^T 

£Clt, *RH»;*c0*ftF R. FLlcJ*UX«^-/<- 

OfclfcRR, RLlcWLTttr^^-^^ZailWiHW* 
Wt U S te ± 6 SO H £ 8S*+ 5 fc5fcfcJ® ^F© P RSr&ltfc 

**** ^^-^^BPro»»fWt:till««ffilB[ 
*»6^i/-^MSEtffl*i-6 J: 5 " 4#t?# 

*. *Pf4fcB*lt*aDRrt, 

7ausag??7 > /-*r roMWtto ~ 4 
loo 1 2] iSB^^'-^^rasiMw^aosatji 

**etr«a«^!/y7'*8*^aDso. dsu^ 
4r*Mttafe«wt**BM»*aBc*ttAfci>w 

^^-aF-«EW»«BPC3r^y y^*fiffl-C 
7 t 74ifi®^7>^-^7 i r^B#tb<(tii^UX% 

-y^^^-/<-^7 1 7tt}^,tti»^>g»^y 
*fcSaEL. tWft*w«IRR. RUc*t1-$P&* 

y y7 a $^7>^-^rTp]i»]«itDiffi^ y 

ft£-«J:3U, B56»l»*aP.Ro:»i*+ftc4»iT? 

#*• 

[0 0 13] 
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ECtt^cr i/ bA'&J^WTH&im'EWtfgSF I £ 

«*M*S»ECU0lflai=ei;T* *pyh*IM* 
y h 4 &&*MS«F I «s« 

7 7 t/Vi/^^DF LT¥^^coK^R L , 
RRfcWSMvCfcP,, WW«WniijW»«»*6*L-C 

[0014] ««3RC-3^Trt, ttFL, f 

R, Rt. RRlC*'**-f-^Vy>^f 1. Wf 
r, Wrl, Wr r fliSfcSJVC*!),, rfv&ttafc-f- 

WtwU HT*|»FRrtt6**«. *llRL«ttt* m 
S*RRttS**«0*HM*LT*3!K 

*. *R*^HB^rt«^fltH 1 2 J: 5 

[0 0 15] B2fc**\fc5K* S«FL, F R, R 
L, RRfcrt**aaE-t^1hWS 1»B¥S4*WBS 30 
*U Clt6Ji*«^ll!l»WECUIcttK**iT*s!?* * 

sjt-c^a. jet, yi"^y/^BP^**a**ifc 

PL. FRWfiASf ^»U1"^Wftttftt>^SS 

[0 0 1 6] H. tfiWMiOfttWW (*W6»*-C 
HWW#«©**lFL, FR) 0*WSftftVfd (= v 
wfr -Vwfl ) iw£^#^3-L.< hv*:^t4;t 
*Sij££-fc:>*WS 1&£*W$ Steffi 

«*£™*ai4 4i-fttf3-L'< ^>tvs^ 

4 BK* «RL, RRfSJilttflfiiJ 



WHW9-14 2 2 73 



in.««-r(BWE»Ecu^£ii^^Jt(:r^-? (B9 

^=yhCFU, / y RQMp RAM, Aflrf- 
h I P TM^J h O P Tf v>f ^ o a i/ 

fcr*-*cMP«r«*.-c^* f ±B*da«-t^ws 

SSf, «MTfi-fc>+YGW 

fcUPWSft-CV*. ffl*#-hOPTA>&ttmtt 
^ffiffiflWffllP C t**l|!iai«*#aB* cilfiJ:5 IC 

hCPUttHwLftV^-f ^— y^s S'* 

4fcUTt,J;K 

SSSVw-* (-liWlFL.FR.ilL.ia «rft»LXSr) a 
^Ps^BSXtta-W h-t^YS* * 
£ B 4 ^rt#»|tJco^xaT«fr1lil!»«IW»XHc» 

[ooi9j [tour, ^r^ay^BS-crtwimiejfi 

tf=-*hU-*ttfc**-tSJ;9fcL % 7 r av / ^ B Sl 

rpy^BSKxr^- *ttEin»s(io*efr (ft 

tt) oyuy-f Kfcj»»*-r6£fc£J: , K w*.tf* 

0WllliW«ci!Bi»*tt4L. *^ScISI^SlS-»fRjr 
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[0 0 2 0] ^P^^B6-C(tT^^^v K*l 

ft. rftfe^py^Be, B 7i:l#l76£W£ 10 

Sit, ;/i^*&£*J»A^fcft£, 
[0 0 2 1] *LT. 7 r py*B8'Ctth7^v'aX*l 

£ B 1 0 Iz-C* a y h;HH«i^ff4t>JV Cft 6<oMl 

^.to TaBUt #+« sm* $ ^6, 

[0 0 2 2] J: 5 t*rt4*tfc*Kffl«ftK:*5^ 
* *e y K SB © jWtffr ftfcit, -f * f s 

ft, frSwWttt^^y rsft$. ^Ufy/ioa 

*sByM£Sft*fc#K* ffirfiJfcSir^lrSS f ©*WfS 

3-M by) RVflttPiSKt^^YGiOWttlB* (EP » 
«n JHJttoa«"C*> !K GyaT'Si"} 3^Bt*a*fto, 
[0 0 2 3] &^T*7^y7'l 0 3Kii^ 

ttSLKv*** ^a»$fts ifte>^MM&*fcs-«* 
1 o 4iwT$f£3i£# s #t5E&tu «4jt«Ktt* 

« = Vso"(n) -4Vr** (n) 4 LTfc^SftS, :: 
•C, AVr»-(iOrtt«BB*iEH«olfcE«JSrt?, Mjttfsn? 
0*5fc!**5ft$. i Blfc, 1*jE«*AVr" ("It* <o 
«*FR»*«U WcFWrtJlfcltt. Wrttt-«4r*i-) 
ll s *Wi0ffl5]¥«R&tfY -VfioFW (**«WD**Gy 
a) tcS<3*> *sjst-T4 ftWiS^y 7- 

SHS4+S4, ift,rtt0 4 3ft6A^ AVrFRIlrtAO 

i-ftorfis^fts, 

[0 0 2 4] *L"C\ ^y^l 0 Blz*5i*"C, £22* 
f7-n 0 4-C*^r 3 ftfcft*ittt:3g«Vso (=MAX so 



*BB¥9-1 4 2 2 7 3 



as#»6>ft*i#fc* :LO$WP&£DVso4fttaSg 
*y+YG©*ttB*«J5flttn«GyalcS<Jft* #* 

4 ) w tur*ft?>fts 5 r<o&®e&tfSc/i<ott44r 

[00 2 5] *fc, At*? I 0 5|£*5^TI±, 
fj'T'lO 3X15.1 0 4-C:Kat>S>ftfc£^<a^&K 

gfiNVso") !J y^Sa*' 

(»T. Sl^y y^*Sa* w t^5) #Sa** = (Vw 

-Vw- ) /Vso> LTJftfc&ftS, 
[00 2 61 *1^ 0 6ScrWJB«*WW« 5 

ff4*?ftfcft, ^^io 7 (ca^fiffBweww*- 

Kfc*ft. Mt*Jt^KMBWfcilW»w*+fiHtl^ 

1/ s^lMlESSft, fei£OT,xyn 1 4 0«JE**- 

mmm. p c ^ma> * ft«-4*»wr « «»* * s «w * ^ 

*Jlt6«IW=#LM$ft&. IS, Af^^l0 6i:^ 

^ * y KM*** W^-f 6 4 6 IctfE^il&T 1 5ft5, 
^Og^fy^l 0 Stcii^ 7Vf^*y KBlWHltt 

4. toM^eMwitBtfcaTL^yyi o B&xm 

[0 0 2 7] ^7^/1 0 8tt7>f^*S' 

»«WBtt4«**ft64^Tyyi 1 l*-it^ *B» 
»«MWao«BBii»E^lP«WIWPfeff^5 

«0W«P*-KlCRffSft, ^JELTT^Wft^^yT* 

t?si4&4^is^ft5 4^7 t yyi i s^rnaattMH 
ftoi h 7 * k >a ysyaiioBWBSrff ft 3 fc^^^Jfti*- 

ft&^BW^-KCS-SS^y^l 1 5«-X»'Ei£f- 
fT/£ivftr-^H^r !/71 0 2{:S4. a^v^i 
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0 9, 111. 113, 1 1 4fcfr3*/4&»W5i:, 
(0 0 2 8] Bl5l4H4*>;*7*;/l 0 7iaJlt5iB» 

[0 0 2 9] XY"Ss?2Q 1-Cff/ifetU**— 

[0 0 3 0]-^ ^^y^2 0 3-Cff&te*L4T^ 
(00 3 1] W^T. *Ty?2 0 3\ZX*-'*-*t 

[00 3 2] ^f, 0 7\Z&\t&*- 
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(6) WBWB-14 2 2 7S 

10 

r^»?^^C0m^HSd 0/d t^4>9v D0-Gy /V 

(Gy/Vso-y) d t fc U A 0 fc** 

6 Gy |**ffi®*UDXft. Vsottffi 

tf-tfl*-' (Vy /Vx ) tUT**>o^ti 

(0 0 3 3] *fc % 7^^-^7 L 7?HWS!Wfi*5rtSi 

SGyafc^i^ffiV^ft*,, d^gSgemSSGytltG 
yt= 7 (6 f ) ■ Vso£*tfV*T*«&iV5. - - ^ 
v (0 f ) tty (fi f) - (fl f /N - L) ■ Vso/ 
(1+Kh -Vso 2 ) t LT*fcfe*L, Kh rt^^f U 
20 7-f77^^v N 1**77 V y^^U-V*. LI*** 

[0 0 3 4] T.^^yaosiz^tt^^n^paf^ii 

o^xtt "fi* ra^tj $«u rjwoj **r 
vt»*sna. vi* r7v/-^r7jttiw*i^j 

fc*U "r"l* *»U VI* W«j " 

» [0 0 3 5] Af-yfZ 0 7l-*5(t*«-*|i^BtR^y 
MO^m i S ceroi-ES^il. tfelsm Off d^KMrd^ S tert 

[0 0 3 61 -t LTv ^^2/7*2 0 8tC*S^>Xft, 
^B!i^#t7>'^-^^7m!(*y»^^^^^S 

[0037] ^-^^^7ifpgy*jfstw*r6 b«* y 

K4- D0 * LTBJESil, BW^V y^ScerlliSc 
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(7) 



#H¥9-14 2 2 73 



1*s Kl ft^KG ttSfeR-C. tfflrtfl!I©«fc*rt*$B 
fa*!) i/T^Stefo&tfScerofl, flQE^fi WSifls: 

«* y 7 ^rtv B eRMSGyc £ HflfctJP&gGyaO 
S^AGy (z:S<5tr^-caiT«)J:5^tt*S^. W%s 
*laWli<OSIi(iW*B«^y y^StcfottK7 • 
AGy fcB*S*W «*K7flflBEW3 L < 

y &tfK9 ■ AGy IwK&cft, ®»K8 , K9 ttfittv 
[0 0 3 9 J S6&t)®7H@4i0^7 t y7'l 1 5 Tff 

»*ff*t>n6. *1\ 207 
y74 0 1&TK*ffl£*U 

7:74 0 KS«P*^S*tf s fl*S 
ilDJSSftX, B«*y yT^Sc™ a*3E£fS?Jx£, 

f^^i/ K«»p+^4Jt*ttf, ^t 1 5^4 o 4 raiMi 

0 5fcT, B&*i> y7^St«fc*U y^*WE«A 
4 0 6l=*tf, ^x^^4 0 6'eiih7^ t >3^^ 

*5^*>iitf^^^/4 o 7dXB 

3ftXJE$ri*jft6o ^y^4 0 3, 4 0 5&V4 0 7 

fc*y y^B^ASs** #Sff£ft*i:#K % 

[0 0 4 0J ±^xy7 t 4 08li*3^T^ fi-**l<7) 
B«*!J *:/*St" fcJgxyy^pSa" 0>S* s ft£ 
Sn^tf y^H^ASr" *«**6>*tS (ASt" = 



12 

[0 04 1] ftV>X* X*y?4 10KJ*^|I^* 
BSASi" #BfS«Ka fctt***K BfJfcftKa Hi; 

1 l£X*y y^*i££AS<:** co 

»#e#3E#r*ft* 9 5Pt?s y^HSAs 
■ BtfHEi ast~ fc*ois*tu 4-lalo^y y7**B£S 

#tSl A Si" *2/ y3**BS| ASt* 

*y yT^BfiWHKl ASc** r**S>7 (0) Sft 
io £. @7C0^7 t yy4 1 3ftM4 1 6 ICft^X, 

*y y;/*fi*9fcSHfci a st-* ^-tKBKb #txt 

G&teKc 6Lb©BfcMR**i. JLlRBKb4rtt**i6 

[0 0 4 2] 7f^^-il7 fcfcV^Cfl, K 
**#Gs*" ■ Usr+USc'*) tUXftSS^ 

/^7>-*X h "*SGd"* - ADVso*»tUTiRJFSn 
[0 0 4 31 ^f^4 1 SH-UKK 

[0 0 4 4] ^ry^4 1 9fcr*B«SStbfc 

« 7 r u-^*as©J^iapc^ift^-r6«-^^v 
uy-f K^i^^ti, *«8«>l|?J*!i/i* s Hl*4n$. iff 

*5Rii»(cj65t t fc^xt> /<— ^ y r jfliawwav 
[ o o 4 5 ] B 1 2 ttJi8B3MBI5S^*5^ S ^ u - *iR 

c ao«ftE ^- ^ ^ h b a* y ^ - ^ ^ B P IW- 

so itliXBftSn*. HEy-^^HBIcltttWfBECWA 
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[0 0 4 6] tHbftEffAFtt* f&Etf^HF&tfT 
^aAU— £Acc€r#1"&. MEd* S/^HF 

LTZ*aAL'-*Acc(Ctfc££i'U SffiSiT,*, Gil 
-*-*Mtts r*»Au-*Accrt©teOTPf»&TBk 

* AcscrtOidffi36WS©±lfitt«:±l3J6 ~ tCJfcSUT 10 
tflfc-*-*. (Si. r*aAi^-^Acct«Ey-!H-/<RS 
iflflUfcttiJ !>-7/^:/RVjWl4S*ivc^S. WL 
r, r^^AU'-^Acc^fejjfffl^^-MJE^iSi:^ 

7-**HBICBfe»SJh,$ f jfcE^-A^HBI** «tn 
»EKAFi»Hi*J*£ffi*AaU ^^"✓JI^MW 

[0 0 4 7] T^^'>yv^MCt*Illf^>f-^ 

y y^w f r . w f i t^s-* fetMI'SfflrttflottE 20 

H«=*±* «J£#*#SAl&tfSA2tffr££;h,-C;fc 
^KirMPCl, PC5R:O<*£|5fl0#FC2, PC 6 

KSifcSttT^s. *fc, fflE^-a^HBt**-^ 

*SA3, jtt#M«ra«>«Bnn*PC17!r£PCS^ 

*UT, «BEBBH*STRt^L-C#IWftE»( 
APa««ttHH*SA3 0Tje«lci8HII!*ix-C^^, 0 

hrfcHrtSEWlWfcSttrv^afta. BrflXggtf k LX% 

[0 0 4 8] tf(MOl»E*li*su^, Hfl£»K#PCi 

BBM#STRtt2iK-h2tt11iOBeBBIB#T**9, * 

KWH#P C 1WPC2 SriE^r A AccK 

aa+e, «ett«#sAiatwi«w»frsA2M:3 
Sittitfcko'c^-f-^yv^wf r, wf i ttfir «> 

^/J^f r, Wf H*Wftt^^^v , V>/MC 

s, e®m^#pc 2 fcvpc 6 

[0 0 4 9] X^«lBHffl#PC 1&0 ! PC2^U 

TJtW^ttJh#cviatfcvzAs«*$nr»9, £ 
jh*c v i tn&tKmftmnmft pf rt, igjfc#c v 2 

■A>ft\WJWMMliP f lU**8KtS*iX^5, ffJt 



WHITS - 14 2 2 7 3 

14 

Er- * * h b ©mawaE© KTKaaiiiatt $ *i it 

[0 0 5 01 &li(K^^^ov^TlftSi-5t, 
«UBB#SA3rt2#-h2ttB««tt«IH#^ # 
IHbWlcttBI 1 2 tjr^-Httltcfcot, «EBBK#P 
C3, PC4rtJtWBffi#PV^^LT^ff7 f -^^H 
Bti*aSi-5 0 «mH#STRttM£C£ 

Siw r*AAu-*A^i«>iMjWBKS*t<5. *k 

PaB#5A3^fP»**OBBMli«»*.6tL6t. « 

PC4rt!te/-**HBi<05ia* s * 
JfcW^#PV£frLT«E»W#STR£fe 

seen, cco«Kwi^FSTRi:^Ri^tcr#^Au- 

^Acctaiii-^o 

[0 0 5 1] *fc % «BMWfPC3fttfFC4Kl»U 
T5»9Ctf±#C V3&tfCV4#&J£3ivas!K tt 

Wrr. Wr \ <D*J 

*it«:frm©«^mjfcsftfi« jet, #±#cv5a5 

«BHBI!#SA3lilW«wBit6nr*59 1 BB£WS3# 
3A3#HI!MWi*«&*l2:fc, T'U'- *-*y*BPK 

[0 0 5 2] ±Se«£$lfe#SAl t SA2&CTOG&S! 
M#SA3. STR3£t/i-«teWB#PC lT^SPC S 
tt«ao«*fH»J6*ECUICio-CSHB«l«P5iU Iff 

w*.tf. ^^-*^^BP*s»W £ S*Lr^4i , *B"e 

tof s me^*#SAl, 5A2^«2(4*t$^ « 

ewB#5A3i55ffl(aitts^ zLxwmmwsT 

A/^!?-»^««»ia#3 TR3feW=8B«ttW*B» 
K#PC 17&SPC 8 4:frLr*-f-/WS/y >^Wf r 

1 P C 8 ^X£BRfflBtt Six5ltlwJ;o X4* 4 
[ 0 0 5 3 ] Win" J: ^ i^. *W«3l5tt^lB»l*tt«» 
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[0 0 5 5] 

Mfl^&i;: J: U SMS*©*IH;#UT 

[0056] »*«2^5anr©sftawsiiic^^x 

^&0;r-'<~;*x7fc®g^7:^-;*T7# 

fce*f§itt CT*s>3* (B*a-3Sff4:1»jaTl6* 
[BffiinffiWMWII 

[Dl] *R«w»M^3I*IB«ftiBiotEISir*r^B 



4#WT9-1 4 2273 

16 

IB 4] *»Wro-sa»IB^rt5W©af»iB*© 
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